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Food plant production 
Animal production 
Cultivated areas 
Grasslands 
World population 1800 - 2100 
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The world movement… 
Hippo 
Habitat destruction 
Invasive species 
Pollution 
Population (human) 
Overharvesting 
1. Provisioning services:  food, 
timber, fiber, minerals, etc. 
2. Regulating services: flood control, 
storm protection, water 
regulation, disease regulation, air 
quality, pollination, pest control, 
climate control, etc. 
3. Cultural services: recreation, 
esthetic, scientific, cultural 
identity, sense of place, etc. 
4. Supporting services: basic 
ecosystem processes and 
functions (soil formation, primary 
productivity, evolution, etc.) 
Ecosystem services… 
Ecohealth in principle 
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“An ecological system is healthy if it preserves the 
dynamics and evolutionary capacities of the bigger 
systems it belongs to and the ecosystem services* 
provided on a larger space and time scale” 
* biodiversity included 
EcoHealth: 
- fostering the health of humans, animals 
and ecosystems  
- conducting research which recognizes the 
inextricable linkages between the health 
of all species and their environments. 
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The world movement… 
Tuberculosis in England and Wales, 1840–-1970  
Annual deaths due to 
tuberculosis  
(age standardized) per million  
TB bacillus discovery 
Chemotherapy (antibiotic) development 
BCG vaccin 
Didier Bompangue 
Context 
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The world movement… 
Pertussis 
Measle 
Didier Bompangue 
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The world heading… 
Sleeping sickness 
Climate change ? 
Demography 
Socio-anthropology 
Sanitarian 
Epidemiological 
Economical 
Driving forces 
Fact sheet ?: 
How to problematize ? 
1930s  
epidemics 
1950-
1960 
The 
victory 
years 
The return of the scourge 
Didier Bompangue 
Context 
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The world heading… 
Le suje : penser la complexité 
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pathogen 
Parasite 
abundance 
Reservoir species diversity and abundance 
Physiological and 
psychological state 
infection disease 
Types, condition and spatial 
pattern of ecosystems in the 
landscape  
Land use and land 
use change 
Development and land 
use policy 
Parasite infectivity 
and virulence 
Host susceptibility 
Social, economic and 
cultural 
circumstances 
Host-parasite co-
adaptation 
Innate and innate 
immune status 
Vector abundance 
Habitat availability 
Development and 
policy studies 
Geography and 
environmental science 
Landscape and 
ecosystem ecology 
Biomedical and 
behavioral Sciences, 
Medical sociology, and 
social epidemiology 
Biodiversity studies and 
community ecology 
Parasitology, 
entomology and 
medical ecology 
Bruce Wilcox 
Pathology, 
immunology, and 
molecular genetics 
Disease ecology 
tropical medicine, and 
evolutionary biology 
of disease 
  
Systems approach 
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Environmental Health Perspectives 2004 
Wildlife and 
domestic animal 
diseases 
Human  
diseases 
Ecosystem 
functioning 
Conservation medicine 
Global travel 
Urbanization 
Biochemical 
manipulation 
Translocation 
Domestic 
animal 
encroachment 
"Spillover" 
introduction 
Natural 
resource 
extraction 
Biodiversity 
loss 
Agricultural 
intensification 
Human 
encroachment 
Ecohealth One Health 
Rodent borne diseases 
Systems approach 
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Small mammal 
population dynamics 
Colonisation/amplification
/extinction  
 
Global economy 
World human 
population 
Local populations 
and economy 
Agriculture 
practices 
Forestry and forest 
usages 
Global warming 
Biodiversity 
Pathogen 
transmission 
Water and 
mineral resources 
Systems approach 
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Analytical models 
Geostatistical/correlative 
models (descriptive: patterns) 
GIS 
Remote sensing data and 
spatial data bases  
(satellite images, orthophotos, 
CORINE, etc. ) 
Georeferenced  (GPS) field data  
(population densities, concentrations, 
prevalence, etc.)  
Ecological hypothesis Space and time distributions 
Risk assessment 
Simulation  models 
(agent/process centered) 
Scale #1 
Local to continental 
scales  
Local  scale 
(process centered; mostly non spatial) 
Scale #2 
Scale #3 
Scale #1 
Scale #2 
Scale #3 
Applies to any living 
population: 
Disease control 
Pest control 
Conservation 
 Etc… 
Data lifetime issues 
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Sleeping sickness 
1930s  
epidemics 
1950-
1960 
The 
victory 
years 
The return of the scourge 
1926 1994 1980 1996 
Microtus arvalis demography 
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Microtus oeconomus 
Microtus limnophilus 
limnophil
1300 km 
Lasiopodomys fuscus 
(Smokey Vole, Plateau 
Vole) 
Phaiomys leucurus 
(Blyth's vole) 
Reliability of gene bank sequences ? 
Taxonomy issues 
Rat is rat, not vole 
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Taxonomy issues 
2003 : Dipus sagitta (Raoul et al. 2008) 
2016 : Chimerodipus auritus (Shenbrot et 
al. in prep.) 
Xiji 
5 My 
Miocen Pliocen 
– Lazarus species 
0 30 km 
Dipus sagitta 
Rat is rat, not vole 
Dipus sagitta Chimerodipus auritus 
The GDRI Ecosystem health and environmental 
disease ecology 
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 Ecology of Cestode transmission in Asia, 
Europe and North America 
 
 
 
 
 Wildlife – human conflicts 
 
 
 
 
 
 
 Permanent workshop on adaptive 
monitoring, data management and 
modelling 
http://gdri-ehede.univ-fcomte.fr 
#1 2013 – 2016, #2 2017-2020 ? 
